Background We aimed to establish whether socioeconomic gradients in smoking among men and women increase with age as a result of differential uptake, quitting and smoking persistence over time.
Introduction
In the United Kingdom, smoking has been identified as playing an important role in the development of inequalities in health, although as a proximal rather than a fundamental cause. 1, 2 Trends in smoking patterns are therefore an important focus of public health policy. [3] [4] [5] Cigarette smoking prevalence has reduced substantially in the United Kingdom in common with other developed countries over recent decades: the prevalence decreased from 45 per cent through the 1970s and 1980s, and the decrease slowed down and levelled out in the 1990s with 27 per cent of adults currently smoking. However, smoking is strongly patterned by age and social position. Current national statistics indicate that prevalence peaks in early adulthood, and men and women from manual groups are around 1.5 times more likely to smoke than those in non-manual groups. Gender differences in smoking have greatly reduced since 1974 and prevalences have converged; 28 per cent of adult men smoke compared with 26 per cent of women. 6 Trends in the United Kingdom conform to those in other industrialized countries where smoking prevalence has peaked. 7 Uptake was initially greater in more affluent and educated social groups, who were in turn the first groups to turn away from smoking, such that in less affluent groups the prevalence of smoking remained higher, and quit rates were lower. The increase and subsequent decline in smoking occurred in men before women and is at different stages in different age groups within different countries. [8] [9] [10] [11] Studies using successive synthetic birth cohorts in the United Kingdom have identified increasing social gradients in smoking and in cessation over time. 12, 13 However, evidence from prospective studies is scarce, especially studies that follow individuals over several decades. Such studies are important because they can identify changes in individual smoking behaviour (uptake, persistence and quitting) in socioeconomic groups over time.
Changing social gradients in cigarette smoking and cessation over two decades of adult follow-up in a British birth cohort
Here we describe the social gradients in cigarette smoking through adulthood in a national birth cohort of British men and women, to establish whether the gradient has increased with increasing age, as a result of different patterns of smoking uptake, persistence and quitting. Over two decades of adult follow-up in this cohort, we expect that (1) smoking will be more concentrated in lower socioeconomic groups at each age in adulthood and that (2) quitting will be greater in higher socioeconomic groups.
Methods

Sample
The 1958 birth cohort includes all individuals born in England, Wales and Scotland, 3-9 March 1958.
14 Details of the study have been presented elsewhere. 15 In brief, information was obtained on some 17 000 live births with adult follow-up of survivors at ages 23, 33 and 41 years (in 1999-2000, 11 373 subjects reported information about smoking in the 41-year survey). In general, biases associated with sample attrition have tended to be small, although in the direction of under-representation of more deprived social groups over time. 15 For example, in the sample used for comparing social gradients in smoking status over time, of those with data at 41 years (n ϭ 10 521), 22.4 per cent of men were born into social classes 4 and 5 or had no male head of household, compared with 23.9 per cent in the original birth survey sample: for women the equivalent proportions are 23.2 per cent and 24.7 per cent. The sample used for analyses includes those with data on smoking and social class of origin cross-sectionally at each separate age, thus the number varies with each data sweep. As we describe below, some analyses using a multilevel model that allows for missing data, enable us to use all study participants with any information on smoking for the evaluation of changes over time and thus the problems of sample attrition are minimized. Ethical committee approval for the 41-year survey was obtained from the North Thames MREC. For the 33-year survey ethical committee approval was not sought; however, participants were asked to give written consent for access to medical records. This study conforms to the principles embodied in the Declaration of Helsinki.
Measures
Smoking habit was reported in questionnaires at 23, 33 and 41 years. Individuals who reported that they currently smoked Ն1 cigarette/day were defined as current smokers; those who reported at any of the three follow-up points that they did not currently smoke but had ever smoked Ն1 cigarette/day for 12 months or more were defined as ex-smokers. Smoking data were coded in three categories: (1) current smokers versus never and other smokers; (2) current and ex-smokers versus never smokers; (3) ex-smokers versus current smokers by 23, 33 and 41 years. Smoking status refers to the person's whole trajectory up to that age, rather than just between two time-points. If 'never smokers' at one follow-up point reported regularly smoking Ն1 cigarette/day at a previous age, they are coded here as ex-smokers (666 cohort members were reclassified as ex-smokers). Resolving such inconsistencies in reported smoking status allowed comparisons of the trajectories of smoking over time.
Social position was defined using the Registrar General's occupation-based scale. 16 Social class of origin was obtained from the occupation of the cohort member's father in 1958 and adult social class was based on the cohort member's occupation at 23 years. Social class was used as a continuous variable in four categories: classes I & II (professional and managerial); III non-manual; III manual; and a combined group of IV & V (unskilled manual) and households with no male head.
Statistical methods
At each age the proportion of smokers in each category was examined. Although the three contrasts are not independent (the percentages of current smokers, ex-smokers and never smokers add to 100), we have used all three groups to enhance understanding of changes over time. We looked at the proportions of smokers in each social group. Quit rates were calculated between 23 and 33 years and between 33 and 41 years. For example, the number of quitters between 23 and 33 years was divided by the number of ever smokers between 23 and 33 years. This estimate was then averaged over the number of years between the two follow-up points to obtain a yearly rate. We used logistic regression to examine the association between social class and smoking status at each time point. A repeated measures multilevel regression model for a dichotomous outcome was used to test if there was a change in the social gradient in smoking status over the three ages. 17 This model takes into account the fact that the three smoking outcomes are correlated within individuals. The change in gradient was tested using an interaction between social class and a time variable. Analyses were conducted first using social class at birth and then using adult social class at 23 years. Logistic regression was used to test if there were gender differences in smoking outcome at each time point; a multilevel model was then used to assess whether the social gradient in smoking outcome over time varied by gender. The results of a sensitivity analysis, allocating the 666 ex-smokers to never smokers, were compared with the results of the main analyses.
Results
Half of the cohort reported regularly smoking Ն1 cigarette/day at some point during the follow-up ( Table 1 ). The proportion of ever smokers increased slightly with increasing age, although few individuals started to smoke regularly after 23 years (4 per cent between 23 and 33 years, 3 per cent between 33 and 41 years). Current smoking prevalence was highest at 23 years (40 per cent of men and 38 per cent of women) and decreased with age to one-quarter of the sample at 41 years. Conversely, the proportion of ex-smokers increased with age from about 10 per cent at 23 years to 29 per cent (men) and 26 per cent (women) at 41 years (at 41 years half of those who had ever smoked had quit). These results are not independent; when current smoking decreases, quitting must increase. The yearly quit rate was about 3 per cent over the period of follow-up (Table 2) .
There are clear social gradients in current smoking according to social class of origin (Figure) and adult social class. At each time point, cohort members from manual and unskilled manual backgrounds were more likely to be current smokers than their counterparts from non-manual and professional backgrounds. To illustrate, 30 per cent of women from households with professional and managerial class at birth were current smokers at 23 years, compared with 47 per cent of those from unskilled manual backgrounds (Figure, b) . There are clear social gradients in annual quit rates: for example, between 23 and 33 years men from a professional-managerial class at birth were more likely to quit smoking (4.0 per cent per year) than those from unskilled manual backgrounds (2.9 per cent per year) ( Table 3) .
Social gradients in ever, current and ex-smoking are expressed as odds ratios in Table 4a and 4b. To illustrate, for each unit increase in the four-point social class of origin measure, from professional and managerial to unskilled manual groups, there is a 18 per cent increase in the odds of being a current smoker at 23 years among men (Table 4a ). The odds ratios depart further from unity with increasing age to 41 years, indicating that individuals with manual backgrounds were more likely to continue to be current smokers and less likely to quit than their non-manual counterparts. Whereas the prevalence of smoking decreases with increasing age, social gradients in current smoking strengthen and this trend for current smoking is accompanied by a change in the social gradient for quitting. The test for trend in the change of social gradient with increasing age is statistically significant for both current smoking and quitting in men and women. For adult social class, odds ratios are slightly stronger than for class of origin, and there is some evidence that the association strengthens over time, at least (Table 4b) . With respect to gender, whereas men were more likely to have ever smoked at each time point than women, they were more likely than women to quit by 41 years (data not presented). There was no evidence that changes over time in the social gradient in current smoking differed significantly by gender.
Finally, in the sensitivity analysis examining effects of classifying inconsistent reports of smoking habits, the pattern of results was affected only slightly when 'never smokers' were coded as 'ex-smokers', in the direction that changing gradients became more pronounced.
Discussion
We demonstrate marked and increasing social gradients in current smoking and ex-smoking across the lifecourse in a nationally representative birth cohort from Britain. Smoking prevalence in this cohort is similar to other national data: by 41 years half of the cohort members have smoked regularly and just over a quarter are current smokers into their forties. 6 As in other national studies, age effects on current smoking and quitting are strong: prevalence peaks in the twenties and declines thereafter. 12 In this generation, the social gradient in current smoking was already evident by the early twenties. This points to differential uptake of regular smoking as the major factor behind the initial social gradient at 23 years. Given that smoking uptake is very low after 23 years, the strengthening of the social gradient in smoking over the subsequent two decades appears to be driven by differential quitting. Our data confirm that those from a non-manual social background are more likely to stop smoking than those from a manual background and that this difference increases as the cohort has aged. Social gradients in smoking behaviour are stronger in relation to adult social class than class of origin, as shown elsewhere for this cohort and in other studies. 18, 19 However, in this cohort there are separate effects of child and adult position on adult smoking behaviour and the effects of childhood are mediated to some extent by educational achievements. 18 As regards the change in social gradients in smoking status over time, the trend was particularly pronounced with social position of origin, acting mainly through an effect of social origins on quit rates in adulthood. Interestingly, despite the fact that men and women are at different stages of the smoking epidemic in the United Kingdom, we found no evidence for gender differences in changing social gradients in quitting smoking and current smoking trajectories over time.
Strengths and weaknesses
Evidence from prospective cohorts on trends in social gradients in smoking status over the lifecourse is sparse. One occupationbased prospective study indicates possible increases in social inequalities in smoking over a shorter period of follow-up, although in a slightly older age group. 20 Synthetic cohorts using repeated cross-sectional surveys (comprising different individuals at each time point) have suggested that the social gradients in smoking have strengthened, although such synthetic cohorts cannot detect inconsistencies in self reporting of smoking behaviour. 12 An advantage of our study is that using repeated measures on one group of people we can see how the social gradients in smoking habits evolve over time. Further, we were able to examine effects of discrepancies in reported smoking status between surveys because data relate to the same individuals over time. Smoking data are based on self report but this has been shown to be reliable in population-based studies; 21, 22 furthermore, when validated with cotinine measures, no systematic under-reporting by social group has been seen. 23 The young age of the cohort means that differential death rates from smoking-related diseases are unlikely to bias the results.
Previous work has indicated that smoking-related social mobility is evident in this cohort: smokers are less likely to be upwardly socially mobile than non-smokers. 24 However, the changing social gradients in smoking status documented here cannot be explained by social mobility because we use a single measure of childhood or adult socioeconomic position to compare the changes in the gradient of smoking within individuals over time.
Policy implications
Recent decades have seen increasing investment in non-smoking policies. In our study, smoking prevalence declined as the cohort members moved through their twenties and thirties and into their forties. However, the decline was achieved at the cost of widening socioeconomic differentials, captured in measures of both childhood and adulthood social class. This finding underlines the fundamental role of socioeconomic position in shaping smoking behaviour.
2,25 Accordingly, our findings suggest that the scope of tobacco control policies should be widened to include not only interventions targeted at smokers and their smoking habits, but also broader social policies directed at the socioeconomic circumstances linked to smoking from adolescence and across adulthood.
